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Transportation is a key component of campus sustainability. Transportation is responsible for about 32 percent of U.S. carbon dioxide emissions, and toxic tailpipe emissions, such as benzene, butadiene, and diesel, which can 
cause elevated risks of cancer. Additionally with transportation there is a potential for environmental damages upstream with oil drilling, risks of oil spills, and nonpoint source water pollution. 
The negative effects of transportation on the environment can be ameliorated at Sarah Lawrence College with increased transportation efficiency in the short term and investment in zero-emissions vehicles in the long run. 
Stronger bicycle programs, fixed routes for the campus shuttle system, and education on sustainable transportation in general can help Sarah Lawrence to reduce emissions from transportation in the short run. Then, over time, in-
vestment in more energy efficient vehicles on campus can drastically reduce Sarah Lawrence’s carbon footprint.  By switching to more energy efficient vehicles, such as the Nissan LEAF SUV or the seven passenger Nissan 
e-NV200, the college can drastically reduce its greenhouse gas emissions, improving air quality on campus. Overall, efforts to create a more sustainable campus transportation system can reduce greenhouse gas emissions, im-
prove air quality, and promote health and well-being at Sarah Lawrence College. 
SHORT-TERM SOLUTIONS
Bicycle programs are beneficial to colleges not only because they reduce the college’s impact on the 
environment, but also because they improve the health and wellness of the staff and students. Studies of 
adolescents show that increased physical activity has the potential to reduce depression and increase ac-
ademic performance. Sarah Lawrence College has a small bike share program already established on 
campus; however, the program is not heavily utilized by the students. Creating designated bike paths on 
and around campus would promote use of this program and cycling in general around campus. Providing a 
bike maintenance and repair program would also reduce barriers keeping students from taking advantage 
of this established program. 
BICYCLE PROGRAMS
Establishing fixed routes for the campus student shuttle system would also help to reduce the campus’ 
carbon footprint. If the shuttles had direct, fixed routes, and designated pick up and drop off stops for stu-
dents, then the annual milage of these vehicles could be reduced. For the dispatching of the vehicles, a 
combination system of ad hoc and scheduled pickups could help avoid repeated pickups at a single loca-
tion. If the shuttles were, on occasion, dispatched in set intervals, for example every ten to fifteen minutes 
minutes on cold, late nights, repeated pickups could be avoided and each shuttle would be more likely to 
fill up with students. Such planning would also be time efficient. Fixes routes and shuttle schedules would 
reduce the waiting time for students and subsequently increase their satisfaction with the program.
CHANGES IN SHUTTLE SYSTEM
Even with sustainable transport programs in place, if students and staff are not informed on these pro-
grams they will not be very effective in helping the campus become more environmentally efficient. Edu-
cation on how to use the campus’ bicycle programs, the fixed schedule and routes of the student shuttle 
system, and the on-campus rideshare program (Zipcar) could help the campus collectively run more sus-
tainably. Students should also be educated on the parking permit system already at Sarah Lawrence. If 
more students were aware of the costs of the permits, they would be less likely to bring personal vehicles 
on campus in the first place. These sustainability measures incentivize alternatives to using personal vehi-
cles on campus. If students and staff are more knowledgeable on these programs, if the barriers surround-
ing the use of these programs are reduced, they will be more likely to utilize them. 
 Education on state idling laws, could help reduce the number of idling vehicles on campus, subse-
quently reducing the college’s carbon footprint. While student shuttles are not in transit and when public 
safety vehicles are stationed on Kimball Avenue, the car’s engine is usually left running. New York State 
Environmental Conservation Law prohibits heavy duty vehicles from idling for more than five minutes at a 
time. 
EDUCATION ON CAMPUS SUSTAINABILITY
LONG-TERM INVESTMENTS
The college should invest in zero-emissions vehicles in the long term. According to the cost 
benefit analysis (CBA) below, investment in electric vehicles for student transportation not only 
reduces the college’s carbon footprint, but also can be more cost effective. 
A cost-benefit analysis seeks to measure all the costs and benefits of a proposed project 
over time. It takes into account the changes of goods and services, their present value, and con-
verts them into a common monetary unit by discounting future costs and benefits.
The CBA looks at the costs of doing business-as-usual (not replacing any vehicles),  replac-
ing all the vehicles in ten years, five years, and all at once. As one can see in fig. 2, replacement 
plans are far less costly for the college, regardless of the plan’s time span. Among the plans, a 
one-time replacement costs the least and could save about $0.5 million over 10 years, followed 
by a 10-year replacement plan and a 5-year one.
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FIG.2 PROPOSED ALTERNATIVE FLEET OVERVIEW
Business as Usual
Replace all at once
Replace in 5 years
Replace in 10 years





FIG.3 RESULT OF THE COST-BENEFIT ANALYSIS
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Overview of Sarah Lawrence Campus Fleet (Excluding Maintenance Vehicles) 
Table 2 
Overview of the Proposed Alternative Fleet 
Model No. of the Model We Own
Fuel Cost per Vehicle  
($/year) CO2 Emissions (tons/year) Maintenance Cost ($/year)
Honda Pilot 5 1,250 6.075 4,035
Chrysler Town and 
Country 3 1,300 6.66 2,421
Ford Transit 4 1,100 5.61 3,228
Ford E350 11 2,150 10.26 8,877
Total 23 5,800 28.605 18,561
Sources: U.S. Environmental Protection Agency and U.S. Department of Energy. 
Notes: Calculation based on 45% highway, 55% city driving, 15,000 annual miles and current fuel prices. Carbon emissions are priced $20 per ton. Maintenance  
cost is ¢5.38/mile for gasoline vehicles.
New Suggested Model Market Price ($) Quantity
Adjusted Price 
based on Tax 






Nissan Leaf SV 34,200 8 26,700 213,600 274 4920
Nissan e-NV200 20,870 30 13,370 401,100 336 18,450
Sources: American Automobile Association, Nick Bunkley, and U.S. Environmental Protection Agency and U.S. Department of Energy. 




Overview of the Cost-Benefit Analysis 
Table 4.1 
Complete Cost-Benefit Analysis: Business-as-Usual Situation in 20 Years 
Plan
Present Value of the Total Cost over 20 Years 
($)
Total Savings compared to Business-as-Usual 
($)
Business as usual 1,676,744.25 0
Replacing all the vehicles at once 1,175,481.33 501,262.92
Replacing the vehicles in five years 1,184,235.16 492,509.09
Replacing the vehicles in ten years 1,199,222.98 477,521.27
Year Fuel and Carbon Emission Cost ($) Maintenance Cost ($)
Annual Vehicle Replacement Cost 
($) Total Annual Cost ($)
0 38,772.00 18,561.00 72,630.00 129,963.00
1 38,320.29 18,020.39 30,543.69 86,884.37
2 37,873.84 17,495.52 29,654.07 85,023.43
3 37,432.59 16,985.94 28,790.36 83,208.89
4 36,996.48 16,491.21 27,951.80 81,439.49
5 36,565.45 16,010.88 62,651.28 115,227.61
6 36,139.45 15,544.55 26,347.25 78,031.25
!18
7 35,718.41 15,091.79 25,579.86 76,390.06
8 35,302.27 14,652.22 24,834.81 74,789.31
9 34,890.98 14,225.46 24,111.47 73,227.91
10 34,484.48 13,811.13 54,043.54 102,339.15
11 34,082.72 13,408.86 22,727.37 70,218.96
12 33,685.64 13,018.31 22,065.41 68,769.37
13 33,293.19 12,639.14 21,422.73 67,355.06
14 32,905.31 12,271.01 20,798.77 65,975.08
15 32,521.94 11,913.60 46,618.43 91,053.98
16 32,143.05 11,566.60 19,604.83 63,314.48
17 31,768.57 11,229.71 19,033.82 62,032.09
18 31,398.45 10,902.63 18,479.43 60,780.51
19 31,032.64 10,585.08 17,941.20 59,558.92
20 30,671.09 10,276.78 40,213.47 81,161.34
Present Value of the Total Cost over 20 Years ($) 1,676,744.25
Notes: The discount rate is 3%. The annual vehicle replacement is calculated based on an annual purchase of a Ford E350 and a purchase of a Honda Pilot every five years. 
Calculation of the annual fuel cost takes into account of a 1.8% gasoline price escalation rate (EIA, U.S. 2011).
Year Fuel and Carbon Emission Cost ($) Maintenance Cost ($)
Annual Vehicle Replacement Cost 
($) Total Annual Cost ($)
!19
Table 4.2 
Complete Cost-Benefit Analysis: One-Time Replacement of All Vehicles 
Year Investment on Vehicle Purchases Escalated Annual Fuel Cost ($) Maintenance Cost ($) Total Annual Cost ($)
0 614700 12,272.00 23,370.00 35,642.00
1 0 11,878.82 22,689.32 34,568.14
2 0 11,498.24 22,028.47 33,526.70
3 0 11,129.85 21,386.86 32,516.71
4 0 10,773.26 20,763.94 31,537.20
5 0 10,428.10 20,159.17 30,587.26
6 0 10,093.99 19,572.01 29,666.00
7 0 9,770.59 19,001.95 28,772.54
8 0 9,457.55 18,448.49 27,906.05
9 0 9,154.54 17,911.16 27,065.70
10 0 8,861.24 17,389.47 26,250.72
11 0 8,577.34 16,882.99 25,460.33
12 0 8,302.53 16,391.25 24,693.78
13 0 8,036.53 15,913.83 23,950.36
14 0 7,779.05 15,450.32 23,229.37
15 0 7,529.82 15,000.31 22,530.13
16 0 7,288.57 14,563.41 21,851.98
17 0 7,055.05 14,139.23 21,194.29
18 0 6,829.02 13,727.41 20,556.43
19 0 6,610.22 13,327.58 19,937.81
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Table 4.3 
Complete Cost-Benefit Analysis: Greening the Campus Fleet over Five Years 
20 0 6,398.44 12,939.40 19,337.84
Present Value of the Total Cost over 20 Years ($) 1,175,481.33
Notes: The discount rate is 3%. Calculation of the annual fuel cost takes into account of a -0.3% electricity price escalation rate (EIA, U.S. 2011).
Year Investment on Vehicle Purchases Escalated Annual Fuel Cost ($) Maintenance Cost ($) Total Annual Cost ($)
Year Investment on Vehicle Purchases Escalated Annual Fuel Cost ($) Maintenance Cost ($) Total Annual Cost ($)
0 122,940.00 33,472.00 19,522.80 52,994.80
1 119,359.22 27,743.70 19,887.96 47,631.66
2 115,882.74 22,048.48 20,215.29 42,263.77
3 112,507.52 16,390.39 20,506.68 36,897.07
4 109,230.60 10,773.26 20,763.94 31,537.20
5 0 10,428.10 20,159.17 30,587.26
6 0 10,093.99 19,572.01 29,666.00
7 0 9,770.59 19,001.95 28,772.54
8 0 9,457.55 18,448.49 27,906.05
9 0 9,154.54 17,911.16 27,065.70
10 0 8,861.24 17,389.47 26,250.72
11 0 8,577.34 16,882.99 25,460.33
12 0 8,302.53 16,391.25 24,693.78
13 0 8,036.53 15,913.83 23,950.36
14 0 7,779.05 15,450.32 23,229.37
!21
Table 4.4 
Complete Cost-Benefit Analysis: Greening the Campus Fleet over Ten Years 
15 0 7,529.82 15,000.31 22,530.13
16 0 7,288.57 14,563.41 21,851.98
17 0 7,055.05 14,139.23 21,194.29
18 0 6,829.02 13,727.41 20,556.43
19 0 6,610.22 13,327.58 19,937.81
20 0 6,398.44 12,939.40 19,337.84
Present Value of the Total Cost over 20 Years ($) 1,184,235.16
Notes: The discount rate is 3%. The calculation assumes that the investment is distributed evenly throughout the five years.  
Calculation of the annual fuel cost takes into account of a -0.3% electricity price escalation rate (EIA, U.S. 2011).
Year Investment on Vehicle Purchases Escalated Annual Fuel Cost ($) Maintenance Cost ($) Total Annual Cost ($)
Year Investment on Vehicle Purchases Escalated Annual Fuel Cost ($) Maintenance Cost ($) Total Annual Cost ($)
0 61,470.00 36,122.00 19,041.90 55,163.90
1 59,679.61 33,031.99 18,954.17 51,986.17
2 57,941.37 29,961.16 18,855.41 48,816.56
3 56,253.76 26,911.49 18,746.31 45,657.80
4 54,615.30 23,884.87 18,627.58 42,512.44
5 53,024.56 20,883.04 18,499.85 39,382.89
6 51,480.16 17,907.63 18,363.77 36,271.40
7 49,980.74 14,960.15 18,219.92 33,180.07
8 48,524.99 12,042.03 18,068.87 30,110.89
!22
9 47,111.64 9,154.54 17,911.16 27,065.70
10 0 8,861.24 17,389.47 26,250.72
11 0 8,577.34 16,882.99 25,460.33
12 0 8,302.53 16,391.25 24,693.78
13 0 8,036.53 15,913.83 23,950.36
14 0 7,779.05 15,450.32 23,229.37
15 0 7,529.82 15,000.31 22,530.13
16 0 7,288.57 14,563.41 21,851.98
17 0 7,055.05 14,139.23 21,194.29
18 0 6,829.02 13,727.41 20,556.43
19 0 6,610.22 13,327.58 19,937.81
20 0 6,398.44 12,939.40 19,337.84
Present Value of the Total Cost over 20 Years ($) 1,199,222.98
Notes: The discount rate is 3%. The calculation assumes that the investment is distributed evenly throughout the ten years.  
Calculation of the annual fuel cost takes into account of a -0.3% electricity price escalation rate (EIA, U.S. 2011).
Year Investment on Vehicle Purchases Escalated Annual Fuel Cost ($) Maintenance Cost ($) Total Annual Cost ($)
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